RECENT decades have witnessed changes in the practice of veterinary medicine (Thrusfield 1998). In developed countries, the successful control of the major infectious diseases and the resultant intensification of livestock enterprises has produced a shift in interest towards complex, frequently noninfectious, diseases, and increasing emphasis is being placed on the health of herds rather than individual animals (Brand and others 1996). In contrast, in developing countries, the control of infectious diseases is still the major problem and progress needs to be made both in the measurement of disease frequencies, for example of trypanosomiasis in Africa and Asia, and in the implementation of control and/or eradication campaigns, for example for rinderpest (IAEA 1991). These changes have required the application of quantitative epidemiological procedures (Noordhuizen 1996) , notably the use of rigorous sampling theory when conducting field surveys, and observational studies to identify the risk factors associated with multifactorial diseases in both farm practice and companion animal practice. Moreover, diagnostic tests applied either to individual animals, or to animal populations in eradication campaigns, can only be interpreted correctly when their validity and reliability has been assessed. Despite a long history in veterinary medicine, many diagnostic tests, particularly serological tests, have not been so assessed.
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These changes have required the application of quantitative epidemiological procedures (Noordhuizen 1996) , notably the use of rigorous sampling theory when conducting field surveys, and observational studies to identify the risk factors associated with multifactorial diseases in both farm practice and companion animal practice. Moreover, diagnostic tests applied either to individual animals, or to animal populations in eradication campaigns, can only be interpreted correctly when their validity and reliability has been assessed. Despite a long history in veterinary medicine, many diagnostic tests, particularly serological tests, have not been so assessed.
The methods and statistical theory that underpin these quantitative procedures have been described by Martin and others (1987) , Thrusfield (1997) , and Noordhuizen and others ( 1997) , and several computer programs have been designed to facilitate the necessary computations by veterinarians and physicians. These include suites of programs, such as EPI INFO (Dean and others 1995) , PEPI (Gahlinger and Abramson 1995) , EPISCOPE (Frankena and others 1990) and EPIZOO (Kouba 1997) , and many programs for specific, individual analyses (The Epidemiology Monitor). However, these programs have limitations, especially for users who lack a grounding in analytical techniques. The package WIN EPISCOPE 2.0 has therefore been designed to combine the procedures that are commonly used in the design and analysis of epidemiological studies into an easy-to-understand form based on Microsoft Windows.
The package provides the main computational procedures used in the design and analysis of simple field surveys, in control campaigns and observational studies, and in the assessment of diagnostic tests, and includes an introduction to basic mathematical modelling of infectious diseases. For each computation, comprehensive'Help' menus are provided which describe the techniques and list, with references, the formulae that are used. The package is an improved and expanded version of EPISCOPE for MS DOS (Frankena and others 1990) and of its first Microsoft Windows release, WIN EPISCOPE 1.0 (Ortega and others 1996) . (Snedecor and Cochran 1980 , Fleiss 1981 , Schlesselman 1982 , Rothman 1986 , Martin and others 1987 , Levy and Lemeshow 1991 , Lwanga and Lemeshow 1991 , Armitage and Berry 1994 , Noordhuizen and others 1997 , Thrusfield 1997 (Smith 1995) and is beyond the scope of this package.
MATERIALS AND METHODS

Samples module
This module computes sample sizes for animal health surveys and observational studies and has nine submodules:
Estimate a mean Determines the size of a single sample required to estimate a population mean with a given level of confidence and absolute precision (absolute error). The size of the population from which the sample will be drawn may be specified. An estimate of the standard deviation is required.
Estimate difference between means Calculates the sample size required to detect a difference between the means of two populations with a specified level of confidence and power. The expected means of the two populations and an estimate of the common standard deviation are required. The sample sizes are computed for independent and related samples, and for one-tailed and two-tailed hypotheses.
Estimate a percentage Determines the sample size required to estimate a percentage, for example a prevalence, with a specified absolute precision (absolute error) at a given level of confidence. Alternatively, the precision can be calculated for a specified sample size. The results of both calculations can be presented graphically for various percentages.
Estimate difference between percentages Displays the sample size required to estimate a specified difference
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Detection of disease Determines the sample size required, at a specified level of confidence, to identify at least one affected animal when a minimum percentage of animals can be assumed to be affected, for example in eradication campaigns. Alternatively, either the maximum number of animals affected in a population can be calculated when a sample of specified size identifies no cases, or the probability of identifying at least one positive animal in a sample of a given size can be calculated when a specified percentage of the population is assumed to be affected. The results of these three calculations can be presented graphically for ranges of the specified values.
Threshold value Calculates the number of animals that need to be sampled from a group (for example, a farm) selected from a population (for example, the farms in a region), to determine whether the group has a prevalence above or below a specified value in the population, and to identify a level above or below this value, at which specified action should be taken, with a user-defined level of confidence and statistical power.
Unmatched case-control and Matched case-control
Calculates the number of cases and controls to be selected in a case-control study to detect a disease/factor relationship, expressed in terms of a minimum odds ratio, with a defined level of confidence and power. The matched option is selected when the cases and controls are matched with respect to potential confounders, for example, age, breed or sex; the sample size can be determined for both one-tailed and two-tailed hypotheses.
Cohort Calculates the numbers of animals exposed and not exposed to a factor in a cohort study that are needed to detect a disease/factor relationship, expressed in terms of a minimum relative risk, with a defined level of confidence and power.
Analysis module
The fourth module is concerned with the analysis of the three main types of observational study; cross-sectional, casecontrol and cohort. (pp) , and so various cutoff values can be used to define an animal's status. The results can be assessed by drawing a ROC curve describing the relationship between pairs of true-positive rates (sensitivity) on the vertical axis, and false-positive rates (100 -specificity) per cent on the horizontal axis, for a range of cut-off values. Tests with ROC curves furthest into the top left-hand corner of the graph are better tests, and, for a given test, the'best' cut-off in terms of minimising the proportion of animals that are misclassified, is the point on the ROC closest to the top lefthand corner. Fig I a shows the ROC curve for the ELISA for N caninum for cut-off values up to a maximum recorded value of 107 pp, based on an investigation of 114 infected cattle and 199 uninfected cattle. This curve suggests that the test is good. However, the cut-off values of 20, 25 and 30 PP are all close to the top left-hand corner, and the most appropriate value can be selected by determining the sensitivity and specificity for each of them by altering the cut-off value; in this way the 20 PP cutoff value is shown to maximise the sensitivity and specificity (Fig lb) . In practice, the selection of the most appropriate cutoff value also depends on several other factors, including the prevalence and the impact, for example, the cost of false-positive and false-negative results (Smith 1995 Feline hepatobiliary disorders are difficult to diagnose clinically in their early stages, but high serum activities of alkaline phosphatase (ALP) and y-glutamyl transferase (GGT), can provide evidence of hepatic disease. However, an assessment of 69 affected cats and 20 healthy animals showed that their individual diagnostic sensitivities (50 per cent and 86 per cent, respectively) are not high. Thus, the application of either test alone would fail to diagnose the condition in 50 per cent and 14 per cent of cases, respectively. Entry of their specificities (ALP 93 per cent, GGT 67 per cent) and sensitivities reveals that the proportion of affected cats that would be diagnosed with the condition, that is, the sensitivity of the test, would increase to 93 per cent if both enzymes were measured (Fig  2) , and that at the same time the negative predictive value (the proportion of test-negative animals that are unaffected) would increase. Both enzymes should therefore be measured to rule out the disease.
Example 3: Detection of disease -Pan African rinderpest campaign (IAEA 1991) During the stage of serosurveillance in the Pan African rinderpest campaign, it was necessary to sample herds to determine whether unvaccinated animals had seroconverted, that is, had been exposed to natural infection. On the basis of previous knowledge, an endemic seroprevalence of at least 5 per cent was considered to be plausible in herds exposed to natural infection. In one case, the campaigners needed to know how many of a herd of 80 cattle had to be sampled to be 95 per cent confident of detecting at least one seropositive animal, that is, one of the four animals assumed to have been infected if natural exposure had occurred. Forty-two animals were required (Fig 3) . The graph to the right of the figure shows the numbers of animals that would have been required if different levels of endemic seroprevalence had been assumed.
Example 4: Sample size in unmatched casecontrol studies -breed disposition to canine pyometra (Niskanen and The investigators wished to identify the breed disposition to canine pyometra in the breeds of dog that constituted 1 per cent or more of the dog population of Finland. The minimum breed-specific risk to be detected was an approximate two- (Dean and others 1995) , and databases and spreadsheets such as MS ACCESS and MS EXCEL can be input into the program.
The design of the program as a MS Windows application, and the structure of the modules' screens, with menu-driven data entry and results on the same screen, makes it easy to use. The graphical presentation of some of the results, the availability of comprehensive'Help' pages detailing the formulae that are used, the data that are required, and the interpreta- (WHO 1991) . WIN EPISCOPE 2.0 is not suitable for advanced epidemiological studies, for example those requiring multivariate analyses, which require not only more sophisticated statistical packages but also considerable statistical knowledge. However, it should satisfy the main requirements for many epidemiological studies and for the formal teaching of epidemiology at basic and intermediate levels.
The authors are preparing a manual of exercises to complement the package, which will be included on the websites from which it can be downloaded.
_ ABSTRACT
Lufenuron for treating fungal infections of dogs and cats THE results of giving 138 dogs and 159 cats a single oral dose of lufenuron for the treatment of dermatophytosis or superficial dermatomycoses were assessed by comparing them with 18 dogs and 42 cats with the same conditions which were not treated. In the treated dogs the mean times to obtaining negative fungal culture results and to the resolution of the gross lesions were 14-5 and 20-8 days, respectively, and in the cats the comparable periods were 8-3 and 12 days. There were no adverse reactions to the drug. In the control animals the lesions took approximately 90 days to resolve. 
